Study objective-This study aims to apply economic principles and techniques in evaluating a health promotion programme. Design-This study is an economic appraisal ofthe Heartbeat Wales no smoking intervention programme. The costs incurred over the four year period 1985-89 have been identified and estimates have been made of the likely future impact ofthe reduced smoking prevalence within Wales in terms of reduced morbidity and displaced mortality in three disease groups-coronary heart disease, lung cancer, and chronic bronchitis. Setting--Wales, UK. Results-The net present value of benefits is considerably greater than costs in terms of both the NHS and the economy as a whole in Wales. In addition, the net costs per life year saved shows that the programme generates additional working life years at relatively low cost. Because not all the benefits can be fully attributed to the programme 'impact rates' ranging from 100 to 10% have been applied to the level of benefits. The evidence suggests that even if only 10% of the benefits could be attributed to the programme there is still a positive net present value of benefits. The relative efficiency of this programme has not been considered here.
As setting priorities and allocating resources become more evident within the NHS and governments seek to reorientate policies towards health and a healthy life, more attention should be paid to the economic evaluation of preventive measures within health care. As Jones and Baker have stated, 'budget holders have a responsibility to ensure that the money is being spent with maximum benefit and efficiency'.' To date, however, little attention has been paid to the economic evaluation of programmes designed to change behaviour patterns, partly because of the less direct relationship between behaviour and disease and partly because of the time lags between behaviour change and subsequent disease reduction. Cribb and Haycox2 highlighted the fact that cost effectiveness analysis in health promotion is difficult because of the complexities involved in estimating the true final output of health promotion, while Engleman and Forbes3 stated that economic aspects of health education had received inadequate attention to date and suggested an economic framework for discussing health education. The latter explained the absence of successful applications of costbenefit techniques to health education programmes by, 'the lack of effectiveness data of the type necessary for cost-benefit analyses'.
This study aims to assess the costs and benefits of a health promotion programme designed to reduce the prevalence of smoking-a reduction that is a central strategy for cutting heart disease and 'all cause' mortality. Smoking alone is estimated to double the risk of coronary heart disease. Smoking combined with one of the other two primary risk factors, hypertension and hypercholesterolaemia quadruples the risks, and if smoking is combined with both of these primary risk factors, the risks are eightfold. There are two broad strategies for reducing smoking prevalence-those designed to discourage young people from starting and those to encourage existing smokers to quit. Within these broad strategies there is a range of methods that can and has been used to achieve the goal. 4 5 The intervention considered in this study is that undertaken as part of the Heartbeat Wales (HBW) programme, which included in its planning document the target of reducing smoking prevalence within Wales by 1% per year for the first five years. 6 This target was achieved with a decline of 4-1% in men and 2-7% in women between 1985 and 1988.
The HBW programme, initiated in April 1985 as the national (UK) demonstration project for reducing coronary heart disease, has employed a multifaceted approach, focusing on the major risk factors such as smoking, physical inactivity, and poor nutrition, and involving numerous groups such as local authorities, commerce, industry, and the voluntary sector. This study is concerned specifically with the no smoking intervention of the HBW programme during the period 1985-88.
Smoking prevalence in Wales was measured by population surveys in 1985 and 1988 involving 22 000 and 8000 subjects, respectively. Table I shows that there was an overall decline in smoking of 4-1% in men and 2-7% in women. Thus, the target of reducing prevalence by 1 % per year was exceeded in men and almost achieved in women. Smoking declined in men and women of all ages, with the most noticeable reduction in 35-44 year olds, (-5% men, -7% women). All social groups showed a decline except for the small rise is prevalence in households in which the head was unemployed at the time of the survey.
Methods
The HBW no smoking intervention was appraised in two ways:
CeriJ Phillips, Malcolni Prowle (1) Health service appraisal. The costs to the Health Promotion Authority for Wales and district health authorities, and benefits attibutable to the health service in Wales through reduced morbidity and displaced mortality as a consequence of the HBW no smoking intervention were estimated.
(2) Economic appraisal. The full resource costs and benefits across all sectors of Welsh society attributable to the no smoking intervention (that is the costs and benefits included in the health service appraisal plus the costs to industry and commerce and the benefits accruing from a reduction in lost output from displaced mortality and reduced morbidity were determined.
In addition to the general lack of effectiveness data with which to undertake economic evaluations of preventive health care schemes there are a number of other methodological issues highlighted by other studies3 7 education, and curtailing of cigarette advertising, could reduced smoking by 20% without affecting the government's revenue. Maynard,"0 however, suggested that the fall in tobacco consumption was a result of health promotion rather than tax. He argued that in health promotion in relation to addictive substances, policy making needs to be illuminated by careful economic evaluation, with the cost-benefit trade offs being made explicit.
SPILLOVER EFFECTS
When making comparison between smoking prevalence in Wales and another area over the period, it is virtually impossible to avoid 'spillover effects' into the comparison area, since many of the HBW initiatives have been undertaken in other schemes. The reductions in smoking prevalence in Wales were greater, however, during the period than in England. This study therefore has as its alternative that of 'doing nothing', recognising that tastes relating to smoking are continually changing and attempting to compensate for this deficiency by using a series of 'impact rates' to describe the effects of the HBW programme.
DOES PREVENTION LEAD TO ADDITIONAL COSTS
The second area concerns the notion of spillover effects into other sectors of the health service or the economy as a whole. There is much debate about whether the 'success' of preventive measures leads to additional health care costs in the future.' 12 W'e believe that the magnitude of these costs is unlikely to be significant, given the effects of discounting7 and the fact that improvements in lifestyle achieved through a reduction in smoking prevalence can reduce levels of disease and disability among the elderly, thereby reducing their demands on the health service. There are also, what may be termed potential negative benefits, resulting from such a programme. For example, the tobacco industry may well be forced to cut its production levels and lay offemployees as a result of a fall in cigarette consumption. Similarly, there will be a reduction in the excise duty entering the exchequer as a result of a reduction in consumption of tobacco and there may be implications for social security and pension payments as people live longer. While the existence of these spillover effects into other sectors of the UK economy is recognised, however, this study is concerned with policy within Wales rather than the UK as a whole. 
STAGES IN THE COST-BENEFIT ANALYSIS
In undertaking these two studies, therefore, there are three basic stages. Firstly, the costs incurred in the intervention programme must be identified, measured, and assessed. Secondly, there is identification, measurement, and assessment of the benefits of the intervention, recognising the difficulties involved in attributing the outcomes to the particular input of HBW, and allowing for the timing of outcomes from the reduction in smoking prevalence. The third stage combines the cost and adjusted benefits and arrives at a measure of the net present value of the HBW no smoking intervention and the net cost per life year saved. It is accepted, however, that much of the data is rather 'soft'. Because of this a sensitivity analysis is included in the third stage to examine the impact ofvariations in the inputs and outcomes on the net present value.
Costs of the intervention The no-smoking intervention of the HBW programme has resulted in costs being incurred by a range of organisations within the principality. The costs incurred by HBW itself are relatively easy to identify from the information systems of the Health Promotion Authority for Wales. Other participants, however, for example, the Welsh Office, health education and community nursing departments of district health authorities, general practitioners, district councils' environmental health officers, the voluntary sector, commerce and industry, and individuals, who have contributed directly or indirectly to the project can be identified. Consideration must therefore be given to any costs incurred by these organisations as a consequence of their contributions to HBW activities in general and the no-smoking intervention in particular.
In undertaking this task the various costs are grouped into three broad categories as follows:
(1) Direct cash costs. In this case the participant has made a direct cash outlay in pursuit of the objectives of the intervention. In general, because of the availability of costing systems in the organisations involved, these costs are the easiest to quantify objectively.
(2) Staff time. Health promotion is a labour intensive activity, and much of the no smoking intervention has required organisations to commit staff time to various activities. This staff time has a clear 'opportunity cost' for the organisation concerned and must therefore be counted as a cost of the intervention. However, in most organisations (particularly in the public sector) staff time recording systems are not sophisticated and we have usually had to rely on estimates of staff time utilisation produced by senior managers.
(3) Loss of utility. In some circumstances (particularly in the case of individuals or community groups), there has been a commitment of individual time to activities concerned with no smoking. This activity has been carried out in leisure time, and thus there is no opportunity cost in the sense of productive opportunities foregone. Nevertheless, it should be recognised that individuals have suffered a loss in utility through pursuing these activities. While noting the existence ofthis lost utility, it has not been quantified in this study.
Thus, the approach used to assess the costs of the no smoking programme is essentially a pragmatic one. Where costs can be estimated with reasonable objectivity, this has been done but in other cases the existence of such costs has merely been noted. A brief description of the main organisations that have incurred costs is given below, with a summary of costs shown in table II.
HEALTH PROMOTION AUTHORITY FOR WALES
For the years 1985-86 and 1986-87, the HBW programme was a discrete entity that came under the auspices of the University of Wales College of Medicine. Using available information for the period, estimates have been drawn up of the amount of resources that was committed to the no smoking intervention incorporating both direct costs (staff and consumables) and a proportion of the organisation's overheads. On 1 April 1987, the Health Promotion Authority for Wales was created as a statutory health authority and as such took over responsibility for the HBW programme, the Welsh AIDS campaign, and other health education activities.
DISTRICT HEALTH EDUCATION DEPARTMENTS
Since its inception in 1985, HBW has provided financial assistance to each of the nine district health education departments (DHED) in Wales to support a variety of locally managed programmes of health promotion.
In appraising the impact of the HBW interventions, it must be borne in mind that preventative activity in the no smoking field had been carried out by DHED staff for many years before the formation of HBW. It is possible that some incremental activity was catalysed by the activities of HBW, with consequent additional resource costs to the DHAs concerned. If so, then these additional costs should be attributed to the HBW intervention. In practice, however, it is not pos-sible to establish whether HBW resulted in the commitment of additional health authority resources to no smoking activity and hence no attempt has been made to assess any possible incremental costs.
WELSH OFFICE
Clearly the programme's main source of funding has been the finance it receives from the Welsh Office, and these costs have been dealt with above as costs of the Health Promotion Authority. In addition, however, there are the administration costs incurred by the Welsh Office. No information on these costs is available and so no provision can be made for this item. The absence of such a cost figure, as with others, will be dealt with via a sensitivity analysis.
OTHER DISTRICT HEALTH AUTHORITY FUNCTIONS
A large number of health care professionals, such as medical staff, community nurses and physiotherapists employed by district health authorities are undoubtedly involved, in various ways, in attempting to deter smoking. There is a clear opportunity cost to the health authority and to the public sector at large associated with their involvement with the programme. There are, however, two practical problems associated with the assessment of these resource costs:
(1) As with district health education departments, it is not possible to separate the costs which have resulted from the HBW programme from those which were being incurred beforehand (2) In practice there is no information about the no smoking activity of health care professionals working in district health authorities.
Hence, in carrying out a cost-benefit appraisal, no account has been taken of these costs, although it is recognised that they were incurred to some degree, and allowance is made for them in undertaking the sensitivity analysis. GENERAL The health service costs associated with the HBW no smoking programme (in both cash and updated to 1988 prices using the Retail Price Index) are summarised in table II. DISTRICT COUNCILS District councils in Wales have mainly been involved in the Heartbeat Award scheme. In this scheme, initiated by HBW, the district council makes an award to those catering establishments that meet certain 'health' criteria including the provision of no smoking areas. The scheme is administered by environmental health departments which link the scrutiny of potential applicants for the award with their normal day to day food hygiene responsibilities. Because little incremental resource cost was associated with this work nothing has been included in the statement of costs of the no smoking intervention.
VOLUNTARY SECTOR
The term voluntary sector includes a wide range of disparate organisations. During its life, HBW has worked with and through a variety of voluntary organisations according to the following classification:
(1) Health Related Organisations. These tend to be organised regionally and cover specialist areas. The main example of such a voluntary organisation in the no smoking field is Action on Smoking and Health (ASH) and HBW has had strong links with this organisation. Given that ASH is a specialist organisation in its own right, it does not seem likely that the activities of the HBW no smoking intervention have affected the costs incurred by ASH either way.
(2) Social welfare organisations. This category includes a wide range of organisations that might be regionally or locally organised and which undertake a variety of social welfare functions, for example, Citizen's Advice Bureaux, Shelter. There has been no specific involvement with these types of organisation in the no smoking field and hence there are no relevant costs for this exercise.
(3) Community organisations. These are small, locally based organisations that are both a part of the community and comprise members of the community, for example, Women's Institute, Lions, Round 
Other costs associated with the 'Make Health Your Business Award' are not felt to be significant and are ignored for the purposes of this exercise.
INDIVIDUALS
Individuals who incurred costs can be classified as follows:
(1) Those who are themselves in the process of stopping smoking. There are two ways of looking at the costs involved in giving up smoking. On the one hand there will be a cash saving derived from not buying cigarettes or tobacco, while on the other, there may be cash payments for nicotine chewing gum and patches, hypnotherapy, sweets etc and loss of utility as a result of the loss of enjoyment of smoking tobacco.
(2) Those people who provide support to others who are quitting the smoking habit. There may be some loss of time as a consequence of the need to give emotional support to those attempting to give up smoking. It is virtually impossible, however, to identify, let alone quantify and evaluate these costs, and so their possible existence is noted only.
The sensitivity analysis compensates for some of the costs that have been identified above but not included in the analysis.
Benefits of the intervention
In identifying the benefits of a health promotion programme, it is assumed that the HBW intervention has acted as a prompt and trigger to those who are either contemplating stopping smoking or have started the process. The extent to which the HBW programme has contributed to the reduction in smoking in Wales is discussed later.
In identifying the benefits of a health promotion intervention, a distinction has to be made between intermediate and final outcomes. The intermediate outcomes of the programme are the reduction in the number of people who smoke and the amount of tobacco they consume plus some benefits which result directly from this, such as reductions in cleaning costs and in fire damage caused by smoking. More significantly, intermediate outcomes lead to a range of final outcomes, that will in turn result in a stream of benefits, as shown in the figure.
While to identify, the timing of final outcomes and of the benefits thus derived is much more complex. Although much medical evidence is available on the ultimate impact of smoking on morbidity, the timing of the onset of that morbidity is much less clear cut. The basic problem is that the precise physiological effects of smoking are not fully understood. It is not clear how soon after stopping smoking an individual benefits from the reduced risk of particular diseases, and consequently it is not clear how quickly benefits to society at large will accrue. This study has concentrated on the impact of reduced smoking prevalence on three disease categories-coronary heart disease, lung cancer, and bronchial disease-in which smoking is a major contributory factor. For each specific disease category timing profiles have been applied as set out below.
DISEASE CATEGORIES: BENEFIT TIMING PROFILES
Lung cancer Most cases of lung cancer occur in the 45+ years age group. Although the biochemical interactions involved are not fully understood, it is believed that stopping smoking at any time will reduce the ultimate risk of contracting lung cancer, although this process can take some time. It has been assumed that a period of seven years will elapse between reduced smoking prevalence and the benefits derived from reduced morbidity. Futhermore, since lung cancer generally leads to death within a few years of diagnosis it is assumed that the costs of lung cancer morbidity are incurred over a five year period. The costs of lung cancer mortality would only be incurred after this five year period of morbidity and hence only the benefits of displaced mortality from that point in time are counted.
Coronary heart disease It is assumed that the benefits from reduced coronary heart disease morbidity start to be generated one year after the intermediate outcome has been achieved. We have also assumed that the costs of coronary heart disease morbidity are incurred for 15 years only, and that beyond this period death will have taken place. The benefits of displaced mortality have been included for the remainder of the appraisal period.
Chronic bronchitis Again it is assumed that the benefits from reduced morbidity start to be generated one year after achievement of the intermediate outcome. Similarly, it is assumed that the benefits from reduced morbidity obtain for a 25 year period, with the benefits from displaced mortality obtaining for the balance of the appraisal period.
WORKING LIFE YEARS LOST
Applying these timing parameters to the first year of reduced smoking prevalence included in this study gives the picture shown in table III. Futhermore, health promotion, in common with most medical science, is not in the business of providing immortality. The best that can be done is to postpone death. The study therefore considers the impact of a reduced incidence of smoking upon working life years lost for each of the The benefit to industry and the economy from a reduction in sickness absence caused by smoking related illnesses and disabilities is obtained by multiplying the percentage reduction in smoking prevalence by the number of working days lost through smoking related problems. The value of the output that would no longer be lost to the economy is arrived at by multiplying the number of working days no longer lost by the gross cost of employment (including wages, employers' national insurance contributions, etc) and the results can be seen in table VI.
DISPIACED MORTALITY
The Royal College of Physicians ' estimated that the total number of premature deaths as a result of smoking was 50 000 while Cohen'6 estimated the number to be over 79 000. Therefore any reduction in mortality rates will mean that the number of life years lost prematurely will be reduced. The impact of this reduction will produce benefits for the NHS, for industry and the economy, and for individuals and society as a whole, although only the first two recipients will be considered in the measurement and valuation process.
Benefits to the NHS The reduction in premature deaths is not the only aim of a health promotion programme: it also seeks to increase the quantity and quality of life.
Reductions in premature deaths will not necessarily result in increased health care costs in the future. Improvements in lifestyle achieved through reduced smoking may, however, reduce disease and disability in the elderly. This will place fewer demands on the health services and release resources for other health needs. In addition, a reduction in premature deaths will provide benefits to the NHS through reductions in the loss of NHS employees and their associated skills and experience. Benefits to commerce and industry Premature death means a loss ofpotential working life years and their associated output. Utilising the attribution factors, it is possible to determine the years of working life lost as result of smoking, as shown in table VII In addition, the value of output lost as a result of premature mortality can be calculated by multiplying the resultant number of working life years lost through smoking by the average output per head, £8208 per annum (1988 prices), (albeit a crude indicator across occupational groups and skill areas). These amounts, when multiplied by the decline in smoking, produce the value of output 'saved'. The results can be seen in table VIII.
Another consequence of displacing mortality is an increase in the supply of labour and in the number of retired people. The effect of this increase in the supply of labour is dependent upon levels of unemployment. For example, Williams'4 disregarded increases in production associated with employment gains because of the level of unemployment. There is no UK study to indicate the effects of such an increase in the labour supply, however, and since demographic changes have been cited as causing a potential shortage of appropriate labour in the future, the reduction in premature mortality may prove to be a benefit rather than a problem to industry and commerce.
Whatever the impact of the reduction in working life years lost on the supply of labour, a conservative view is adopted and the stream of benefits generated is reduced by up to 20% in the sensitivity analysis to compensate for any negative effects resulting from unemployment levels and excess labour supply.
The evaluation This section incorporates the costs and benefits in an overall evaluation of the no smoking intervention of the HBW programme. The net present value of the intervention and the net costs per life year saved are calculated, making different assumptions about the extent to which the benefits It can be seen that with an impact rate of 10%, the HBW intervention still gives a small net present value to the NHS in Wales and a larger net present value to the Welsh economy at large, and the net costs per working life year saved compare favourably with other health care interventions.
Sensitivity analysis
No attempt has been made to disguise the lack of information needed for a definitive cost-benefit appraisal of the no smoking intervention. The Wales (1987) major gaps in the data set are highlighted in table XI. It is also recognised that much of the available information used in this study is 'soft'. Various forms of sensitivity analysis have been undertaken to identify the robustness of the calculations.
Clearly, the costs of the HBW no smoking intervention are dwarfed by the value of the benefits generated. Consequently, the results of It can be seen that at all impact rates and for all variations the net present value of the economic appraisal always remains positive. The health service appraisal gives positive net present values for all variations and all impact rates with the exception of the 10% impact rate where reductions in benefit levels or timing delays, or both, will result in negative net present values. Similarly the net cost per working life year saved shows the relative efficiency of the programme compared with others listed in 'QALY' (quality adjusted life years) league tables,'4 21 despite only including working life years, rather than all life years, in the calculation. Obviously, some adjustment would have to be made to equate life years with QALYs, but the sensitivity analysis has reduced the number ofworking life years saved by 10%.
Conclusion
This study aimed to assess the costs and benefits associated with a health promotion campaign designed to reduce the incidence of smoking, using the HBW no smoking programme for this purpose.
Two perspectives have been taken. The first limits itself to the overall impact of the no smoking intervention on public expenditure on the NHS within Wales. not even been considered. The sensitivity analysis £C25-68 has made some allowance for these deficiencies, however, and has shown that the results of the £641l9 evaluations are quite robust.
What can be stated confidently is that programmes designed to reduce smoking are extremely worthwhile economically, financially, and for many other reasons. In terms of future policy directions in Wales, even if HBW were responsible for only 10% of the decline in smoking prevalence, there would still have been a surplus. The programme has been a successful and 'profitable' investment of public funds, with the net cost of a working life year saved comparing favourably with other alternatives, for example GP consultations. 14 22 This study does not, however, consider the efficiency of the HBW programme in relation to other ways of reducing smoking. Taxation and restraints on the advertising of tobacco products, among others, have been advocated as means of reducing smoking and generating the benefits identified in this study. While there is evidence to support the view that programmes such as that of HBW can be effective in preventing people from starting to smoke and in helping smokers to give up23 as well as reducing the consumption of tobacco,1'0 Townsend9 suggests that increasing tobacco prices by 20%, alongside other approaches, would lead to a 20% fall in consumption. The determination of the relative efficiency of the approaches to reducing smoking prevalence is an area requiring further investigation.
Futhermore, this study does not show the merits ofhealth promotion per se. The HBW programme was multifaceted, covering nutrition, physical exercise, and smoking, among other aspects. To make informed choices about the allocation of resources to health promotion interventions, similar studies must be undertaken of these other activities.
We also argue that similar approaches to economic evaluation should be applied to all aspects of health investment. The recently introduced NHS reforms require health care purchasers to assess priorities and choose between competing areas of activity as a means ofimproving the health status of the population. Purchasers will thus require information on the economic return from investments in curative, caring, and preventive/ promotion services, as well as the individual components making up each ofthese three groups.
The results of studies such as this one should help inform purchasers about the relative balance between different approaches to health investment.
